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(71) We, Uniroyal, a corporation 
organized under the laws of France, located 
at Oairoix (60), France, do hereby declare 
the invention, for which we pray that a 

5 Patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 
This invention relates to a pneumatic 

10 vehicle tire and more particularly but not 
exclusively to a tread structure of such a 
tire, the tread structure having chamfered 
lugs and ribs. 
Pneumatic vehicle tires presently in use 

15 have tread constructions which include a 
plurality of circumferentially extending 
rows of lugs and ribs; which rows and ribs 
are separated from one another by circum- 
ferentially extending grooves, the lugs 

20 being further separated from one another 
by {transversely extending grooves. Such 
tires, in which the grooves extend radially 
from within the tread body to the radially 
outward surface thereof have been found 

25 to be generally satisfactory for in-service 
use on a vehicle, that is, they have been 
found to be generally satisfactory for their 
intended functions such as vehicle support 
and traction. The treads axe, however, as 

30 is well known, subject to substantial wear, 
which wear ultimately requires either the 
retreading or replacement of the tire, both 
of which entail substantial expense. In 
this regard it has been noted that the afore- 

35 mentioned conventionally treaded tires, that 
is, tires having treads in which the grooves 
separating the ribs and lugs extend radially 
to the radially outward surface of the tread 
exhibit a deleterious wear phenomenon 

40 peculiar to the outer edges of the ribs and 
lugs. More particularly, this wear primarily 
occurs at the rearward edges, with respect 
to the rolling direction of the tire, of the 
lugs. 

45 Wear of the kind here being discussed, 



which is superimposed over the general 
wear that is taking -place in the tread, is 
caused by the rubbery material lugs of the 
tread, which are in contact with the road 
surface, being circumferentially deformed 50 
during operation. This deformation takes 
the form of the lugs being flexed obliquely 
toward the rear relative to the direction of 
motion of the vehicle on which the tires 
are mounted because of the twisting torque 55 
between the tire rim and the road surface, 
and the deformed lugs resume their initial 
state only when the lugs are displaced rear- 
wardly and upwardly as the tire rolls* The 
lugs therefore are subjected to a movement, go 
ie., a deformation, in addition to the con- 
ventional rolling movement. The addi- 
tional movement or deformation which 
affects each lug occurs, clearly, only during 
a fraction of each revolution of the wheel 65 
and it corresponds to a slippage of the rear 
portion (relative to the direction of rota- 
tion of the tire) of the lug which is pressed 
against the road surface by a pressure force 
that is weaker than the pressure force act- 70 
ing against the front or forward portion of 
the lug and the localized wear at die rear 
portion of the lug results from the slippage 
due to the lower pressure force. 

At this point it is appropriate to note 75 
that the edges of the sides of the lugs, and 
the edges of the sides of the ribs as well, of 
the tread are also subjected to wear which, 
although of the same type, is substantially 
less severe. This edge wear of the lugs 80 
and ribs is caused by the lateral deforma- 
tion of the lugs and ribs during turns and 
by the lateral deformations to which the 
lugs and ribs are subjected during straight 
line travel because of tire squirm and 85 
because of the flexibility ie., elasticity, of 
the tread rubber. 

Qearly, a tire tread structure which is as 
satisfactory as conventionally treaded tires 
for its intended functions and which addi- 90 
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tionally exhibits improved wearing charac- 
teristics relative to known tread structures 
by eliminating* or at least reducing, lug 
edge wear would be most desirable. 
5 According to the present invention a 
pneumatic tire for a vehicle has a tread 
comprising a plurality of lugs, each lug 
having a radially outer surface and sides 
extending from die bases of grooves around 
10 the lug towards the radially outer surface, 
wherein the whole length of one side of 
each lug is chamfered adjacent to the 
radially outer surface and, for each lug, the 
dimensions of any part of the respective 
15 chamfer fall within limits determined from 
the figure formed by projecting the sides of 
that lug to meet the envelope of the tread 
in a series of reference lines, the limits 
being determined as follows: — 
20 i) any line is drawn that is perpendicular 
to the reference line of the chamfered 
side and that intersects at point (A) the 
junction of the chamfer with the tread 
envelope, at point (B) the reference line 
25 of the chamfered side, and at point (Q 
the reference line of another side of the 
lug; 

ii) the length of such line between points 
(B) and (Q is denoted L and the width 

30 W of the part of the chamfer measured 
along such line between points (A) and 
(B) is between the limits 0.15L and 0.5L; 
and 

iii) the depth D of the part of the chamfer 
35 along such line is between the limits 

0.2Z and 0.4Z, where Z is the depth of 
the groove adjacent to said chamfered 
side, both depths D and Z being 
measured along a radius of the tire from 
40 point (B). 

More than one side of at least one lug 
of tiie tire may be chamfered, the chamfer 
of any or all of such further sides falling 
within limits determined as set forth above. 
45 Usually the tread further comprises a 
circumferentiaJly continuous rib, the sides 
of which are in a zig-zag configuration, said 
rib being separated from said plurality of 
lugs by grooves. En such cases at least one 
50 side of said rib may be chamfered, and the 
dimensions of any part of such chamfer 
preferably fall within limits determined as 
set forth above. 
The invention will be more clearly 
55 understood from the following detailed 
description thereof when read in conjunc- 
tion with the accompanying drawings, in 
which: — 

Figure 1 is a schematic plan view of a 
60 portion of the surface of a tread illustrating 
the wear pattern of conventional lugs; 

Figure 2 is a schematic sectional view 
of a portion of a conventional tire tread in 
contact with a road surface, which view is 
65 taken along the equatorial plane of the 



tire; 

Figure 3 is similar to Figure 2 excepting 
that the deformation of the tread lugs when 
the tire is rolling is here illustrated; 

Figure 4 is a schematic sectional view 70 
of a portion of a conventional tread, taken 
along the equatorial plane of a tire, after 
use; 

Figure 5 is similar to Figure 4 excepting 
•that tread lug wear "after the tire has been 75 
in-service in both the forward and rearward 
directions is here illustrated; 

Figure 6 is a broken cross-sectional view 
of a portion of a tire tread taken along 
either of the lines 6-6 in Figure 8 filustrat- 80 
ing a lug structure in accordance with a 
first embodiment of the invention; 

Figure 7 is similar (to Figure 6 and 
illustrates a lug structure in accordance 
with a second embodiment of the invention; 85 
and 

Figure 8 is a plan view of a portion of a 
tread, the lugs and ribs of which are struc- 
tured in accordance with the invention. 

Turning now to Figure 1 there is illii- 90 
strated a schematic plan view of a portion 
of a conventional tire tread 1 which in- 
cludes a plurality of lugs 3, 5 and 7 which 
are independent of, and separated from, 
one another by grooves 9 and 11 and a 95 
lug 13 having a different shape than that of 
the lugs 3, 5 and 7. The tread will also 
conventionally include a plurality of con- 
tinuous circumferential ribs not here illu- 
strated. 100 

The direction of rolling of the tread is 
indicated by the words FORWARD and 
REARWARD and the wear pattern of the 
•lugs (relative to the type of wear here 
under discussion) which is caused by roll- 105 
ing in the forward direction is indicated at 
the rear of the lugs at 3a, 5a, la and 13a. 
With respect to the lug 13 there is also 
illustrated, at 13fc, the wear pattern which 
will result from a reversal of the rolling xio 
direction. Such a reversal might occur, for 
example, when, for purposes of periodic 
maintenance, the tires are shifted to the 
opposite side of the vehicle on which they 
are mounted. 

Turning now to Figs. 2-5, each of which 
is a schematic cross-sectional view of a 
.portion of a tread taken through the 
equatorial plane of a tire, the cause and 
the mode of occurrence of the aforemen- 120 
tioned wear will now be described. Refer- 
ring first to Figure 2, there are illustrated 
lugs 15, 17, 19, 21, 23 and 25, each of 
which is similar to the lugs 3, 5, and 7 or 
13 illustrated in Figure 1. Again, as in 125 
Figure 1, the lugs are separated by grooves, 
here indicated at 27, 29, 31, 33 and 35. 
Figure 2 illustrates the tire tread in contact 
with a road surface 37, the tire being in 
contact with the road surface but not under- 130 



3 



1549347 



3 



going rotation. Under these conditions it • 
will be noted that the grooves, indicated at 
27, 29, 31 and 33 are not deformed and 
the region or portion of the tread which is 

5 in contact with the road surface 37 has 
virtually, the same configuration as those 
portions of the tire tread which are not in 
contact with the road surface, with the 
exception, of course, that those portions 

10 which are in contact with the road surface 
37 are slightly flattened due to loading. 

Referring now to Figure 3 which shows 
the same tread portion as illustrated in 
Figure 2, with the exception that the tread 

15 section of Figure 3 is shown in the con- 
figuration achived during rotation of the 
tire, it can be seen that the lugs 17, 19 and 
21 have been deformed so that the grooves 
29 and 31 no longer extend radially of the 

20 tire, but rather, are oblique with respect 
thereto. Thus, the open portion of the 
groove, i.e., that portion adjacent the road 
surface, is shifted in the forward direction 
while the bottom of the groove, i.e. the 

25 radially inward portion thereof, is shifted 
rearwardly. It will also be noted that the 
groove 35 which has been, but no longer is, 
in contact with the road surface 37 has 
resumed its "normal", that is, radially 

30 extending, state. Thus, groove 35 extends 
radially of the tire; the grooves 27 and 33 
are in an intermediate state of deformation; 
the groove 27 is going toward the state of 
maximum deformation; and the groove 33 

35 is going toward the normal condition. 

The deformation of the lugs is caused by 
the force indicated at F in Fig. 3, 
which force is a result of the torque 
between the tire rim and the tread 

40 surface, the torque being a function of 
the elasticity of the rubbery material 
of the tread and the adhesion between 
the tread and the road surface 37. In 
going from the configuration of lug 19 

45 which is in its deformed state to the 
configuration of lug 25 which is in its 
normal state, each lug undergoes, in 
addition to the general rolling move- 
ment, a slippage movement which affects 

50 the front and rear portions of the lug 
differently. Thus, the localized wear which 
has been said to occur at the rearward 
portion of each lug is caused by the fact 
that the rear portion of each lug, indicated 

55 at 21a with respect to lug 21, is subjected 
to less compression then the front edge 
thereof, indicated at 216 with respect to 
lug 21, during the aforenoted slippage 
movement. 

60 Turning now to Figure 4 there is 
illustrated a view of the tread portion 
illustrated in Figs. 2 and .3 after its 
in-service use in the forward direction 
only. It will be noted that the lugs 17, 19 

65 and 21 exhibit a saw-tooth profile showing 



asymmetric wear of the lugs. Thus, the rear 
edges of lugs 17, 19 and 21, indicated at 
17a, 19a, and 21a, respectively, are worn 
whereas the front edges of the lugs are not 
worn. m 70 

Figure 5 illustrates the tread portion 
shown in Figure 4 after the tread has 
been in use in both the forward and rear- 
ward directions. Figure 5 shows that if 
the tread is used in-service in both 75 
directions under similar conditions and for 
equal distances, the tread will show a 
generally symmetrical wear "profile with the 
edges 19a and 19b of the lug 19 showng , 
virtually identical wear. SO 

It has been found that the type of lug 
edge wear illustrated in Figures 4 and 5 
will, if initiated, continue indefinitely 
without stabilizing. That is, once this type - 
of wear has begun it will continue and will 85 
not reach a point of wear at which the 
lug rear edge wear will cease. It has 
further been found, however, that, where 
the sides of the lugs and ribs have been 
chamfered as further described herein, this 90 
type of edge wear is not initiated and tread 
life is therefore substantially extended. 
Further, the effectiveness of the tread is 
improved due to the fact that tread wear 
is transferred to the central portion of the 95 
lugs and ribs thereby providing a more 
uniform wearing of the tread. It has 
further been found that the optimum 
profile of the chamfers when seen in cross- 
section perpendicular to the chamfered side 100 
corresponds to a curve which is a function 
of numerous parameters, one of which 
parameters relates to the mode of operation 
of the vehicle on which the tire is 
mounted. It may therefore be seen that it 105 
is not possible to establish an optimum 
profile for. all tires which are used for all 
purposes, but rather, that a structure 
having a profile within a range of limits is 
provided. In this regard it is appropriate 110 
to note that the profiles actually adopted 
will suitably be those requiring less com- 
plex constructions and, in particular, will 
be those which take into account tire 
molding requirements and difficulties. 115 

Turning now to Figure 6 there is shown 
a. broken cross-sectional view taken on 
line 6-6 of Figure 8, of a portion of the tire 
tread This cross-section is taken along a . 
plane parallel to the equatorial plane of 120 
the tire and it will be seen that the whole 
length of each of the sides 39a, 41a 41 b 
and 43b is chamfered adjacent to the 
radially outer surface thereof, the chamfers 
being shown at 49, 53, 51 and 55. If the 125 
sides 41a, 416 of the lug 41 are projected 
to. meet the envelope of the tread, as 
indicated by the broken lines 41 a', 41 b' in 
Figure 6, they will each meet , the tread in . 
a reference line. Hie section line 6-6 is 130 
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taken perpendicular to the reference line of 
side 4la and intersects that reference line 
at a point B, the section line also intersects 
the reference line of side 41 b at a point C. 
5 Furthermore, the section line intersects the 
junction of the chamfer of side 41a with 
the tread envelope at die point A. The 
length of the section line between points 
B and C is indicated at L, and the width 
10 of the chamfer measured along that line 
between points A and B is indicated at W. 
The depth of the part of die chamfer along 
the section line is indicated at D and the 
depth of the groove 45 adjacent to the 
15 chamfered side 41a is indicated at Z. Both 
I> and Z are measured along a radius of 
the tire from point B. 

In this embodiment the chamfers 49, 51, 
53 and 55, when seen in cross-section 

20 perpendicular to the chamfered edge, are 
rectilinear and are oblique with respect to 
the plane of the grooves 45 and 47 as well 
as with respect to the surface of the tread. 
It has been found that the desired reduction 

25 in wear of the edge of side 41a of the lug 
41 is attained, where the dimension of the 
chamfer 53 along the section line 6-6 is 
such that the width W is between 0.15L 
and 0.5L and the depth D is between 0.2Z 

30 and 0.4Z, and more specifically where the 
width W is between 0.18L and 0.26L and 
the depth D is -between 0.26Z and 0.34Z. 

It will be understod that the section 
line 6-6 is only one of the lines that can be 

35 drawn perpendicular to the reference line 
of the chamfered side 4la. Any other line 
drawn perpendicular to that reference line 
will intersect at point A r the junction of 
chamfer 53 with the tread envelope, at 

40 point B' the reference line of the chamfered 
side 41a and at point C the reference line 
of another side of the lug. Thus, length L' 
will be defined between points B' and C, 
length W will be defined between points 

45 A' and B', the chamfer will have a depth 
D' along such 'line and will be adjacent to 
a groove of depth Z'. To give the desired 
reduction in edge wear for side 41a every 
W must be from 0.15 to 0.5 of the corres* 

50 ponding L' and every D' must be from 
0.2 to 0.4 of the corresponding Z'. 

As shown in Figure 6 the side 41b is 
also chamfered, and the dimensions for 
that chamfer are derived in the same 

55 manner as described above for the side 
4la, with lines being drawn perpendicular 
to the reference line of the chamfered side 
416, i.e. the line where the .projection of 
side 41b meets the envelope of the tread. 

60 In accordance with a second embodi- 
ment of the invention there is illustrated in 
Figure 7 a similar portion of tread to that 
illustrated in Figure 6 with the exception 
that the chamfers of the lugs 39, 41 and 43, 

65 chamfers 57, 59, 61 and 63 respectively, 



are curvilinear in cross-section rather *h*n 
being rectilinear in cross-section as in the 
embodiment illustrated in Figure 6. Hie 
profile of the chamfers in Figure 7 is that 
of the arc of a circle having a radius of 70 
curvature indicated at R. In this embodi- 
ment R is equal to L which, as in Figure 
6, represents the Hength B-C derived as 
described above. As illustrated in Figure 7, 
with the radius of curvature R of the 75 
chamfer being equal to L, the width W 
of the chamfers 57, 59, 61 and 63 are 
equal to L/2. It will, of course, be realized 
that the embodiment illustrated in Figure 
7 is subject to modification in that each of 80 
the chamfers could extend a distance some* 
what less than L/2 which would result 
in a substantially flat zone situated in the 
plane 65 defining the surface of the tread. 
Thus, for example, with respect to lug 41, 85 
the radius of curvature R of each of the " 
chamfers 59 and 61 could be less than L 
and lug 41 would therefore include a flat 
portion, located in the plane 65, between 
chamfers 59 and 61. * 90 

As previously indicated, the optimum 
profile of the chamfers is a curve which is 
a function of numerous parameters and 
which is related, among other things, to the 
mode of operation of the vehicle on which 95 
the tire is mounted. Further, for reasons of ' 
practicability, the chamfer profile selected 
roust take into account tire molding con- 
siderations and limitations. Therefore, 
rather than specifically delineating the 1Q0 
parameters defining the chamfers in the 
embodiment illustrated in Figure 7, a 
range of parameters is provided. Thus, in 
the embodiment illustrated in Figure 7, it 
has been found desirable that the radius of 105 
curvature R of a chamfer on any cross- 
sectional plane perpendicular to the 
chamfered side, be between 0.8L and 1.2L 
and more specifically that the radius of 
curvature R be between 0.95L and 1.05L. no 
In any event, and regardless of the radius 
of curvature R selected, in any such cross- 
sectional plane the width W of the chamfer 
in the direction L must nevertheless be 
between 0.15L and 0.5L and the depth D 115 
of chamfer must be beween 0.2Z and 0.4Z. 

Turning now to Figure 8, there is shown 
a plan view of a portion of a tread 69. 
The dashed line X-Y indicates the equa- 
torial plane of the tire of which the tread 120 
69 forms a part. The tread 69 includes " 
a plurality of lugs indicated at 39, 41, 43, 
75 and 77 which, as indicated, are indepen- 
dent of, and separated from, one another. 
For example, the lugs 39 and 41 are sepa- 125 
rated by a groove 45 and the lugs 75 and 
77 are separated by a groove 81. The tread 
69 further includes a plurality of circum- 
ferentially continuous ribs, a central rib 83 
and two outer ribs 97, 98. The rib 83 is 130 
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separated from the lugs by grooves 85 and 
87. As illustrated, the adjacent sides of 
each of the lugs, indicated at 86, 88, 90 
and 92, are oblique relative to one another 
5 and the sides of the ribs 83, indicated at 
94 and 96 are in a zig-zag configuration. 
In the description provided above with 
respect to Figures 2-5, the wear of the rear- 
ward portion of each of the lugs was dis- 
10 cussed and, in Figures 6 and 7, the cham- 
fering of this portion of each of the lugs 
was emphasized. However, as previously 
indicated, the lateral edges of the lugs and 
the edges of the ribs also undergo wear 
15 of the type here under discussion and both 
the forward and rearward edges, of the lugs 
undergo wear due to reversal of the'direc- "* 
tion of rotation of the tire. Therefore, it 
has been found advantageous to chamfer 
20 all the sides of the lugs and of the ribs. 
In accordance with this objective all the 
sides of the lugs and of the ribs illustrated 
in Figure 8 are chamfered, each of these 
chamfers being indicated at 89. It will be 
25 realised, of course, that on each lug at least 
one, and preferably all of the chamfers 89 
satisfies the relationships previously set 
forth, although for the sake of convenience 
not all the chamfers shown in the drawings 
30 necessarily satisfy that relationship. 

Thus, each chamfered side, for example 
side 89a may be projected to meet the 
envelope of the tread in a reference line. 
Any cross-section may then be taken per- 
35 pendicular to that reference line, for ex- 
ample cross-section 6A and that cross- 
section will have a configuraton similar to 
that of the central lug shown in Figure 6 
or 7. Points A", B" and C" will be de- 
40 fined on the cross-section similar to points 
A, B and C and dimensions W", L", D" 
and Z" may be measured similarly to di- 
mensions W, L» D and Z* Each width 
W" should then desirably be between 0.15 
45 and 0.5 of the corresponding L" and each 
depth D" should desirably be between 0.2 
and 0.4 of the corresponding Z". Clearly, 
of course, the structure of the chamfers 
may meet the more limited relationships 
50 discussed above with respect to depth and 
width and may, in addition, be either curvi- 
linear or rectilinear in cross-section. 

It has been found that the tread struc- 
ture described serves to prevent or to reduce 
55 the commencement of localized tread edge 
wear and therefore has resulted in a sub- 
stantial extension of tread life. 
WHAT WE CLAIM IS:— 
1. A pneumatic tire for a vehicle, having: 
60 a tread comprising a plurality of lugs, each 
lug having a radially outer surface and 
sides extending from the bases of grooves 
around the lug towards the radially outer 
surface, wherein the whole length of one 
65 side of each lug is chamfered adjacent to 



the radially outer surface and, for each 
lug, the dimensions of any part of the res- 
pective chamfer fall within limits determined 
from the figure formed by projecting the 
sides of that lug to meet the envelope of 70 
the tread in a series of reference lines, the 
limits being determined as follows: — 

i) any line is drawn that is perpendicular 
to the reference line of the chamfered 
side and that intersects at point (A) the 75 
junction of the chamfer with the tread 
envelope, at point (B) the reference line 

of the chamfered side, and at point (Q 
the reference line of another side of the 
lug; , 80 

ii) the length of such line between points 
""(B)" and (Q is denoted L and the width 

W of the part of the chamfer measured 
along such line between points (A) and 
(B) is between the limits 0.15L and 0.5L; 85 
and 

iii) the depth D of the part of the cham- 
fer along such line is between the limits 
0.2Z and 0.4Z, where Z is the depth of 
die groove adjacent to said chamfered 90 
side, both depths D and Z being 
measured along a radius of the tire from 
point (B). 

2. A tire according to claim 1 wherein 
each width W is between 0.1 8L and 0.26L. 95 

3. A tire according to claim 1 or claim 
2 wherein each depth D is between 0.26Z 
and 0.34Z. 

4. A tire according to any one of the 
preceding claims wherein at least one of 100 
said chamfers is rectilinear when seen in 
any cross-section perpendicular to the cham- 
fered side. 

5. A tire according to any one of claims 

1 to 3 wherein at least one of said chamfers 105 
is curvilinear when seen in any cross-section 
perpendicular to the chamfered side, and 
the radius of curvature on any such cross- 
jsection is between 0.8L and 1.2L. 

6. A tire according to claim 5 wherein 110 
each said radius of curvature is between 
0.95L and 1.05L. 

7. A tire according to claim 5 wherein 
each said radius of curvature is substantially 
equal to L. 115 

8. A tire according to claim 1, in which 
more than one side of each lug is cham- 
fered, the chamfer of any or all of such 
further sides falling within limits determined 

as stated in any one of the preceding 120 
claims. 

9. A tire according to any one of the 
preceding claims wherein said tread further 
comprises a circumferentially continuous 
rib, the sides of which are in a zig-zag 125 
configuration, said rib being separated from 
said plurality of lugs by grooves. 

10. A tire according to claim 9 wherein 
at least one side of said rib is chamfered 
and the dimensions of any part of such 130 
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chamfer fall within limits determined as 
stated in claim 1. 

11. A tire according to claim 10 wherein 
said rib chamfer is rectilinear when seen in 

5 any cross-section perpendicular to the cham- 
fered side. 

12. A tire according to claim 10 wherein 
said rib chamfer is curvilinear when seen 
in any cross-section perpendicular to the 

10 chamfered side and the radius of curvature 
on any such cross-section is between 0.8L 
and 1.2L. 

13. A tire according to claim 12 wherein 
each said radius of curvature is between 

15 0.95L and 1.05L. 



14. A pneumatic tire for a vehicle, hav- 
ing a tread substantially as herein described 
with reference to Figures 6 and 8 or to 
Figure 7 of the accompanying drawings. 

URQUHART-DYKES AND LORD, 
Chartered Patent Agents, : 
• Agents for the Applicants,' 
11th Floor, Tower House. 
Merrion Way, 
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140 Tottenham Court Road, 
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